Achievements and limitations of complement inhibition by eculizumab in paroxysmal nocturnal hemoglobinuria: the role of complement component 3.
Paroxysmal nocturnal hemoglobinuria (PNH) is a hematological disorder characterized by complementmediated hemolytic anemia, thrombophilia and bone marrow failure. The clinical hallmark of PNH is evident chronic hemolysis due to the absence of the complement regulators CD55 and CD59 on PNH erythrocytes. Intravascular hemolysis drives the major clinical features of PNH, including anemia, hemoglobinuria, fatigue and other hemolysisrelated disabling symptoms, such as painful abdominal crises, dysphagia and erectile dysfunction. A peculiar thromboembolic risk has been associated with the hemolysis in PNH, but its pathophysiologic cause remains unclear. The treatment of PNH has remained supportive until a few years ago, when the first complement inhibitor, designated eculizumab, became available. Chronic treatment with eculizumab results in sustained control of intravascular hemolysis, leading to hemoglobin stabilization and transfusion independence in half of the patients. However, residual anemia may persist in a substantial fraction of patients. Recent observations by different groups, including our own, have demonstrated that residual hemolysis may be due to persistent activation of the early phases of the complement cascade, leading to progressive C3-deposition on PNH erythrocytes and possible subsequent extravascular hemolysis through the reticuloendothelial system. Here we critically review the available clinical results of eculizumab treatment for PNH patients, pointing out the recent insights into the pathophysiology of the disease. We discuss the role of the different components of the complement cascade leading to hemolysis, in both the absence and presence of the terminal effector pathway inhibition by eculizumab. Finally, we provide a theoretical rationale for the development of novel strategies of complement inhibition which could in the future further improve on the already substantial efficacy of eculizumab.